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IMAGE FORMATION SYSTEM 

BACKGROUND OF THE INVENTION 
Field of the invention 

_ . ^-h^o to an image 
The present invention relates to 

nation s Y stem havin 9 a color « <^ ]*~ 
app aratus ana a monochrome imane a P paratu 
which are connected to a network. 

Related 'Background Art _ prlIrte r 

„ orinter which are connected to a 
and a monochrome printer ^ 

,„„™ t o perform a network print, 
causes the prrnters ^ ^ 

be en known that the user selects P ^ 

— — 9 th ;r::: zl — . 

Winter to per „ . - ^ 

However, xn spite 
^ck/white ordinals in one 3 o, onl y 

color printer and the monochrome ^ 
Although the color printer can pe 

;:rr ^ * — o £ r - 

^- „ i-he monochrome printer is 
the cost of printing, the mo 

„ rinter Therefore, it is 
sup erior to the color p rnt ^ ^ ^ 

desirable that a page of only 

„ rHnter . However, m a 
. ntpd bv the monochrome printer. 
5 be printed by ™ or not each 

conventional svstem. an user 3 ud 3 es whether o 

___p ag e_ iS ^^fi^!! 1 !l^^ 
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• «. Further the user designates a 

monochrome printer. Further, 

a-t- this time, since an 
paqe print every page. At tms 

^formed, there occurs an — ce 

Lthe, since the user has to perform an - 

„e Pinter in page order. °~urs an 

inconvenience situation. _ 

„ be printed although processing time ana the cost 

„„ reauired time for the handwork 
are remarkably exposed, require 

^v.i^ l-t is desired to 
by the user becomes considerable. 

save this waste of time. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provrde 
an image formation system which can solve the above- 

mentioned problem. 

Another object of the present invention is to 
prov ide an image formation system enables to obtain 

j in original page order 

individually image formed data rn orrg 

by forming images with a simple operation of 
differently using both a color image formation 
apparatus and a monochrome image formation apparatus 

* » -tob contains color pages 
S when images are formed, in a 3 ob 

and black/white pages. 

other objects and fe at ures of the pres ent ■ 
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- *™m the following detailed 
mention «U1 be apparent 
explanation and the attached drawings. 

BRIEF D HSC RI P TI 0H OF THK — of „ 

Flg . 1 is a view showing an entrre 

. „t o£ the present invention; 
embodiment of the P i 

Fig. 2 is a block diagram of an 
formation apparatus; 

Fig. 3 is a view showing a scanner unit 

image formation apparatus; ^ ^ 

Fig. 4 is a block diagram of an 
im age formation apparatus; ^ ^ 

Fig. 5 is a block diagram of 
image formation apparatus; ^ ^ 

Fig. 6 is a block diagram of 
unlt o£ the image formation appals; ^ ^ 

Fig. 7 is a block diagram of a 
image formation apparatus; 

„• . 8A and 8B are respectively 

Figs, wan £ot matron 
, an d a timing chart of a PWM unrt of 

aPP Tg S: 9 is a view showing a printer unit of a color 
image formation apparatus; 

, fflanp formation apparatus; 
25 monochrome xmage o£ 
Flfl . 1X is a bloc* diagram of a dxsp 

^e-image-for mation apparatus; 
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= -Finisher unit of the 
Fig. 12 is a view showing a finish 

image formation apparatus; 

Fig . 13 is a view showing an example of 

of a printer driver; aeDaratin g color pages 

Fig . 14 is a flow chart of separating 

5 

and black/white pages; 

Fig . 15 is a conceptual view of mi- 

anrt the black/white pages; 
pages and the b pages 

Fig . 16 is a flow chart of mixing 
10 and the black/white pages; 

Flg . 17 shows an example of a screen 

softwa re; and ^ 
Fig 18 is a view showing a system 

embodiment: - 

15 DETAILED ^CKX— 0, P~ EMBODIMENTS 

[Embodiment;] 

(General Description of System) 

Fig . i shows the outline of a system of an 

nt for the present invention. A colter 102 
20 embodiment for P ^ 

connected to a network 101 

* X03b are clients. Although not shown, several 
and 103b are cJ. Here after, numeral 

, • +o are also connected. Hereax 
other clients are als clie nts. 

^ort as a representative of the ex 
10 3 is considered as P per±pheral) l0 4 and 

Further, MFP's (Multi Function Per p 
25 Furtne , Numeral 104 is a 

„+or\ i-o the network 101- run 
105 are connected to tn nrint ing and 
v.-, of full color scanning, printing 
^olor-HFP-capab-le- of-f-Ull 
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like In addition, although not 

. a MFP ' s such as scanners, 
than the above-mentioned MFP 

faxes or the like are connected to th 
printers, faxes 

network 101. w hich 
Here , by runnin, application 

■ pB rfor„ so-called OTP (OesK «P 

103 all sort of texts/figures are 
°° nPUter " J d Tne ccnputer 103 converts tne 
created/edited - ^ (page Descrlptlo n ,an g ua 3 e) and 

for print out. 

+o inform successively the 
As a mechanism to inform 

„ 103 side on the information and the 

* ~f the MFP's 104 and 105, 
" Tare provided with communication means 

respectively are p compu ters 102 and 

whi ch allows data exchange with 

. network 101. Moreover, the 

103 through the netw func tion by 

, 1+uitv softwares whicn 
, 10 2 and 103 nave ut.l.tv 

rec eivin g tne Information sue, 

j hv the computers 102 ana 
105 can be managed by tne 

r,-F the MFP's 104 and 105) 
(Structure of the M ^ ^ 

Subsequently, the structure of the M 

-nn Fiqs 2 to 12. However, 
25 105 will - explained using F , ^ ^ ^ 

• „«. the difference between the MFP 
sl nce the mono chrome, and 
the-d^fference-betwe en full c ol 
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„ f 4- en include the same 
* n color machines often in 
since full colo ^ exception of 

*. ~ as monochrome machines, 
structure as mon ion wi n be 

• „ nar ts the explanation w 

time, explanations for the 

added. If needed ^ ^ M1 

uh ich performs *— 2Q3 whioh ls . 

a*+a a FAX unit 20J , wn 

processing of image data, performs 

• al style of facsimile communication, pe 

W xcal style ^ telephone 

tr ansmission/reception of — ^ ^ 

«^ a NIC (Network inter rao 

~ ima9 R an l . pdl unit 205 which develops t h e 

us i„ g « — - ' by the compu ter 

pag e desclP-on lan g ua 9 e <P > ^ ^ ^ 

10 3 into an imaoe • ^ ^ 

tv/itt "d ' o 104 ana a 

„ es their routes. 
stoIBS the ima.e s, g nal ^ ^ ^ 

The n the imasje data outputted y 

printer unit 208 whioh performs rma 9 e 
0 is sent to a printe ^ ^ 

£ crmation. «- -ets prrnted ou y ^ q£ 

208 are sent to a finisher unit 20 

. w ^ of the sheets are y 
tne sheets and flnishrn. of t ^ 

In addition, a display unit 210 

. t . ra the content of an image or to 
ch ecK without pr»*«Q 



25 
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. ra _ £ -the scanner unit 201) 
/ structure oi t-" c a , , , 

The structure of the — ^ 

plained using Fi9 . 3. Numeral 30X 1. • 

_ o n2 to be read is 
v,, „i ass on which a document 302 to 
table glass on illu minating 

n „ A The document 302 is exposed by an 
placed. The a mi rrors 304, 

lamp 303 and its reflected light pass 

on7 to form an image on a 
305 and 306 through a lens 307 to 

! efface of the document 302 is 
rrn 308. The whole surface o 

. a firs t mirror unit 310 comprising 
scanned by moving a first m 

the mirror 304 and the illuminating lamp 303 at P 
tne >4 _ oii comprising 

■„„ a second mirror unit 311 corny 
v , and by moving a 

tne mirrors 305 and 306 at speed 1/2V. 
driven by a motor 309. 

.Structure of the image processing unit 

„f the IP unit (image processing 
Th e structure of the I 

unl t, 202 will be explained using r«. 
op tical signal is converted to eiectncal signal , 
CCO sensor 308. The CCO sensor 308 is an *. and 
, three lines color sensor and each - 

inputted to an A/D converter unit 40!. Here, 
gain adjustment and offset adjustment, each color 
signal is converted to B-bit digital image signals 
Tand B0 by the V» converter. Then in a shading 

rpad from a wnite 
ah? using a signal reau 

» — " ^ 402 a " ^ ahadlng erection is 

Vibration stand^d * alnce .^lor^ine 

app3- _ire " d ~ to ~ eaGh " 
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, nfl are placed mutually 
sensor o, the CCO sensor 30B « P ^ ^ 

w „ fixed distance, the s V 
separated hy . f» fcy , line aelay 

control circuit (lx which 

optical characterise ^ 

, n8 to the NTSC standard c 
the CCD signals (R0 . CO and BO, to 

an a — = the p ^ B> ^ performing a 3 x 3 

standi signal, . oharaoterls tio constants 

„ lx calculation which uses 

. . taKing into account various 
of th e aevices. «K B sensitlvity characteristics 

charac teristics o£ 

the illuminating ^^^sion unit ,«» 

A05 is formed by a 
conversion unit, ^ signals o£ 

ana allows the conversion o ^ ^ ^ 

R , g ana B into aensity signals , • ^ ^ 

i 406 is an output masKing/ 
3 Numeral 406 calcu lation to convert 

•4- that uses matrix ^ 
which is a unit that ^ 

-"^"rnr^ion apparatus. ~ 
t oner colors of ^ ^ m> vl an a 

output masUing/UCR OCT urn 

„ -,-h are basea on the R, 
25 Kl signals, which are ^ ^ ^ R 

read in by th. CCD sensor , dlstriDUt ion 

„._ h are hased on the spectra l a 

signals". -whi-ch-ar.e_o 
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* +-he toner, and outputs them. 
Then a gamma correctio. 

v,-^h takes into account various 
table (LUT) RAM which takes 

■ of toner colors, to convert into 
characteristics of toner 

* K data for image output. In a spatial fxlter 
Y and K data, ro image 

Mroness or smoothing is applied, the 
408, after sharpness 

signal is sent to the core unit 206. 

In case a — « image Proo».i«, x. - 

^ ^^—r a/D conversion ana 
performed by the MFP 105. after 

„• o£ a single color using a single color 1 
shading of a singx t 
CCD sensor, the order in which to process »ith £ 
an d output masKs, 9 - conversion and spatial 
is indifferent. 

FAX unit 203 ) 

(Structure of the 

f the FAX unit 203 will be 
The structure of the w 

„ •„„ Fia 5. First, when receiving, a 
explained using Fig. o- 

on is performed by an NCU unit 501, of the 
conversion is peri telephone 
oltage received from data incoming from the te 

I \fter X/O conversion and demodulation processing 

formed by a demodulation unit 504 inside a 
3 have been performed by ^ 
■<- >i02 a development into raster u 
"•odern ""^ 50 ' . „ lt 506 Generally, 

performed in a decompression unit 

•on and decompression by the FAX uses the 
compression and aeou f 

tha like . The image converted to the 
length method or the like. 
25 Iter data is temporarily stored in a memory unit 50,. 

absent to the core unit 20* after verifying that the 
5555 wa-has-ne-trensmi sslon error s, 
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h n transmitting, in a compression unit 505. 

las the n» length method i- ^ ~ 
session such as ^ ^ unlt , 

. r ^ — — aemodulatlon proo essin g 

af ter D/A conversion and ^ 

be en performed by a modulation unrt 
hav e been per ^ telephone 

mod em unit 502. the srgnal rs 
lin e through the NCU unit 501. 

„ f the NIC unit 204) 

( Suture of ^ ^ ^ 

The structure of the n 

•4- odA functions as an 
vin 6 The NIC unit 204 tu 
using Fxg • o. of 
■ terface to the networK 101 and plays the 

- >~ — ; m... 

• -ho the outside by using Ether 
information to the o 

m /mnRase-TX for example, 
such as l0Base-T/l00Base ^ 

In the case information is being taKen 

, - de the voltage is first converted by a 
outside, the v ^„ a LAN controller unit 

■1- fiOl and sent to a bA« 
transformer unit 601 an 

60 , T he - controller unit a02 . « 

-i^ the figure) inside, 
memory (not shown m the ^ 

0 Edging Whether the initio, , rs^ ^ 
lt t o s second buffer memory (not 

~^ +-o the PDL unit 205. 
and sends the signal to 

• rt P case information is to be s 
Then in the case i 
ou tside. necessary information is added y ^ 

. . 602 to the data sent by the F 
25 stroller unrt 602 t ^ ^ ^ 

205, and connected to the 

tfansformer-uni-t -6P.1, 
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~f the PDL unit 205) 

expiainea uslng the 

Then the PDL unit 20b wx 

, ata cr eated with software 
fi The image data creai. 
same Fig- 6. The a is forme d by 

~ thP computer 10J j- s 
Plications running on the corny 
application h are made 

- fiaures and photographs, each o 
5 texts, fxgure elements suC h as text 

by combining xmage descr p 

in representative. 

-^205 performs the conversion 
The PDL unxt 205 perr 

• of the above-mentioned PDL data xnto the 
processxng of the ^ ^ ^ ^ ^ ^ mC 

raster image data. ^ ^ ^ ^ ^ 

unit 2 04 goes through a CPU u 

on a high capacity memory 604 such as a hard dis* 
is on a niyn ^ f Then 

c tnred for each job. Tnen 
fHircn and is managed, stored ro 

( d t he CPU unit 603 performs a 

r Image 

ras teri Z ing image processing called ( 

. M) and develops the PDL data xnto a raste 
Processxng) and a for 
The developed raster xmage data 
20 rmage. The in a me mory 605 allowing 

a access such as DRAM by page unxt 
high speed access ^ 

job and according to the status of the P 

h the CPU unit 603 agaxn to the 
208, is sent through the CPU 

25 uni"t 206. 

~* core unit 206) 

f Structure of tne _ . 7 
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701 of the core unit 206 bears the 
A bus selector unit 701 

n „f traffic control through the use 
role of traffx bus 

„ * 105 m other words, it is x 
104 and lOS. „. , in = 

* v^r the MFP's 104 and 10b 

£u nction. networ* " St "° rk P " nt ' 

^sion/r-ption or "*>™ ' fm 

Shown helow are the *us switcKxng 
performing each function. 

. photographic function: 

^ 9f)6 -> printer 20b 
scanner 201 - core 206 P 

. network scan: 

onfi -* NIC unit 
scanner 201 - core 206 

. network print: 

HXC unit 204 - core 206 - printer 208 
. facsimile transmission function: 

. facsimile reception function: 

906 printer 20« 
FAX unit 203 - core 206 P 

> . display function: 

co re 206 - ^ ^ f _ ^ bus Sector 

Then the image data exited 

. n j t 702 a memory 
• t 701 is sent to a compression unit 702. 

" d of high capacity memory such as hare 

>5 unit 703 made of high v 

^ * through a decompression unit 704, 

di sks (HDD ) and, throug ^ 
the-p-r-l-nter-un-i-t^O^C P^ unit 207) 
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* -in the compression unit 
210 Compression methods used xn 

ral such as JPEG, JBIG, ZIP or the Ixke. 
702 can be general such a 

„ ■ MS data is managed for each 30b and 

rr;:.r.:» - - •• - - 

n it is possible to support 
— «- 35 ^ ' It is a wct ,» which Prides 

a temporary storage of da" 

and sent do the printer unit 207. 
to the raster image and sent 

*-hp PVJM unit 207 ) 
(Structure of the vm 

207 will be explained usxng Fxgs. 
The PWM unxt 207 wiu 

„ /lata that underwent a 
„ 8B m the case of image data tha 

.•on into yellow (Y), magenta (M), 
four colors separation xnto y 

CO and blac* (K) COl ° r ^ ^ ° 

cyan (O and through 

, 10 5) and exited the core unxt 206, 

207 and an image is formed for 
^^nective PWM unxt 207 ana 

respectxv generation 

^=i R01 is a triangular wave g« 
each . Mnvertsr ^ oonverts the 

U nit, numeral i ^ & ^ 

dl9i t H ^ration unit S0i ^ * 

>5 from the trxanguxa 

„ «-ianal from the D/A converter 802 
in Fig- 8B) and a sxgnal tor 803 

. w .„ 8B) ar e com pared in a comparator 

(signal 6" xn-Fxg^-8B-)-ar.e 
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. _i n -to a laser 

sen t in a form such as a signal c 
and are sent in a 

, (-MYK is convertea xo 
dri ve unit 804, and each CMYK 

P ach CMYK laser 805. 
beam with eacn la ser beam 

- . -l^n SOBnS ;r 92 , 9 25 ana 

and expose -h 41 " e dIUmS 9 ' 

929 ' ?08 (in the case of 

f tne printer unit 208 I in 
(Structure of tne v 

unlt . NU *eral 9X3 semioonduotor lassrs 

jz r laser beams emittea xj- 

no scan, the photosensitive aru* 917 

805 . onearcongthe* t „ t one scans the 

^ Q14 915 and 916, tne 
via mirrors 914, g20; 

^ , m Q21 via mirrors 918, yi* 

rrr- 1 — • -rr 

^, ooi the next one scans the 
no? 923 and 924, tob 
mirrors 922, ^ g28 . 

r.r-um 929 via mirrors 926, 9*' 

ollow ( Y ) toner creating a yex 
which supplies yellow 

on the photosensitive drum 91/ 
3 toner image on developm ent unit which 

- -er heam, numeral 9^ ^ 
sup plies magenta (M) -ner crea g ^ 
on the photosensitive drum 921 fo 

develo pment unit which 
lase r heam, numeral ^ on 

„ m toner creating a cyai 
!5 supplies can «C, ^ ^ 

th e photosensitive ^ 92 _ ^ 
^3-1-9-3-3-^-^10, ,^ 
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=, hlack toner image on the 
(K) toner creating a blac* x 

■ , rum 929 following the laser beam. The 
photosensitive drum 929 transfe rred 
ab ove four colors ( YMCK ) toner rmages are 

a full color output image, 
to the sheet, proving a full 

Der fed fr om either cassettes 934 and 
Sheets paper-fed viaare sist 
935 or a manual loading tray 936, are, 

v, to a transfer belt 938, and 
n^-r- Q37 absorbed to a 

„ th the paper-feeding timing, 
conveyed. Synchronized with 

, or toner is developed in advance on the 

* — - bei : c :ir r e — - ^ ea^ 

transferred onto the sheets. 

color toner image has heen transferred are P 

u.it 939 and the toner is fixed 
conveyed by a conveying belt 939 ^ 

onto the sheets by a fixing unit 940. 

• o unit 940 are temporarily guided 
exited the fixing unit y*u 

flaDDer 9 50 and when the rear edge of 
downwards by a flapper 

the shee , s exits the fiapper 950, the sheets are 
swit ched back and discharged. -us, the 

d face-down to provide a correct page order 
discharged face aowi 

„hen printing successively fro* the cover page 

Fu rther. the four photosensitive drums 917. 921. 
* 929 are separated by a distance d and 

a at each interval, the sheets are conveyed by 
nositioned at: eacn 

„ 1T 939 at a constant speed V such that 
, 5 the conveying belt 939 

t he above timing synchronization is achiev 
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,nit 208 (in the case of the 
(Structure of the printer unit 

mo nochrome MPP 105) ) monochr ome 
Fia 10 shows the outline ot 

ni t Humeral 1013 is a polvgon mirror and 
printer unit. Nu ^ 
receives the four laser beams emitted 

Q 805 The laser beams scan a 
semiconductor lasers 805. ^ 

^ m 1017 via mirrors 1014, 
photosensitive drum development 

iQi6 . Qn , he ot her hand, «~^™ a 

v.i *r«k and white tonex 
unit which supplies blacK f ollow ing 

™ the photosensitive drum lux/ 
toner image on the p transfe rred to the 

w m the toner image is tran 
the laser beam, the to 

Sheets paper tea 
■ +- ro Uer 1037, absorbed to a t 

la synchronic with «- pap—eding 

Bn a conveyed. Sy ^ Qn ^ 

timing, tl- «-r — «• 1S are 

.> ™ 1017 and while the sneei; 

been " „ a fixing unit 1040. The sheet, 

on to the sheets hy a ^ ^.ril, 

M hich edited «. ™ 7; e ; i050 and Mhen the rear 
— h Y a apPe ^ ^ ^ 

, edge of «- — - — 

Pitched back ana aischarged. Thus, 
are switchea page or(Jer 

■ r - cc ac-T" *° Provide ' 

discharged face 
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■Fr-nm -the cover page. 
w hen printing successively from 

,-,-f the display unit 210) 
(Structure of the d P 

^■i-t- 210 is shown in Fig- 
The display unit 21U 

nversive LOG conversion unit 1101. 
RGB data with an rnversive 

■ . loo. up table in • »— inversion unit 

tQ oon£orm to 

110 2 an output conversion » P«I 

naracteristics of outputting display un.t 1104 

color — " ^ converted imsg e data is 

, prt or the -L 1Kfci • 
such as CRi displayed 

•-. ctnred in a memory unit 110-3 an 
temporarily stored in 

1104 such as CRT or the like- 

bY the display unit 

Here, the display unrt 210 

«, verify in advance the images to be 
printed, a proofing function. 

i-o be printed, or rox 
. , Q ones intended to oe t> 

T waste of sheets by verifying the images that 
preventing waste 01 

do not need to be printed. 

finisher unit 209) 
(Structure of the m 

f *- he finisher unit is snowi 
The outline of the . ^ the f ixing un it 940 

12 T he sheets which have exited the 9 

■«- 90R enters the finisher 
(or 1040) of the printer unit 208 

• t 209 The finisher unit 209 has a sample tray 
Unl .witch and discharge 

„ c, ac k tray 1202 and can switch an 
and a stack y ^ number 

>5 sheets according to the type of 3 
of the sheets to be discharged. 

two sorting meth ods. Sorting can be 

T Rere™are~two-sorxiiiy 
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. q a b in sorting * 10h ° 0nSlStS " 

itionlng tbe outputted 
having several bin, and ^ in 

u „,„ or using a snnv 

partitioned by an 

lifting of tb onic sorting functlo „ is 

onic sorting function can 
ca lled as coll- and ^ _ 

be — -;;t yusi ng - — — -7- 

and the quests for 

th e order o £ tbe ^ £unc tion. 

v. +- is by using tne 
dls charging. that • part itions a, 

- « * " 7T a .unction »hich assorts each 

job , a group function « 



15 P a 9 e 



1205. 

20 



25 



?age. . haraing to the stack tray 

,, hpn dischargmy 
Furthermore, "hen ^ sheets to 

. hle for each 30b to di 

12 02, « « ^ S " ble dlsohargl „g. using a stapler 

th e sheets stored before drsch 

1205. tha abov a-mentioned 

In addition, before ^ ^ ^ 

t„o trays, a ,—g appar- ^ 

paper into the ^ ^ £or £iles . perform 

fMn (or three) holes 1 
whi ch punches two ( ^ ^ rf ^ Jflbs , 

processing according .. cher l2 07 performs 

~ a saddle stitcnex 
F urther»ore ^ ^ ^ ln 

Passes by bindrng ^ ^ ^ s by 

their -iddle an d-f o-ldrng-the^ 
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•^n the roller by their middle, 
engaging the sheets into the ^ 

The book-made sheets produced 

1207 are disced to a booklet tray ^ ^ 
ln addition, although not shown m the g 

•h^t adding binding with glue us 
is possible to consider addi ^ 

. ho oks or cutting of the bound or the 
to make books, oi 

edge to make them uniform. ^ 
, n , prter 1203 sends the sheets set 
Also, an inserter i 

„ i9fil 1202 or 120b 
1210 to any of the trays 1201, 
tray 1210 to Thus , sheets set 

w +- na =sinq through the printer. 
wi thout passing . nserte d between the sheets 

ln th e -03 ca i2io ^ ^ 

— — «- — 2 ° 9 e f „ mflgoI . ti on « 

the user, ana th. thete£oie , 

th e Sh e e « ««- ,ne insert 1203 

, , 202 such that they are 
to the trays 1201 and 1202, 

d in the face-down configuration. When 

diSChar9 n t the saddle stitcher 120. the orientation 
, sending into the ^ ^ _ ^ _ 

nf the sheet taces, a 

^ ^. hack before sending in. 
puncher 1206 and switched back 

(Separation of jobs) between 

• „ the separation of JODS 
m the following, the explain ed. 
n image and monochrome image will be e* P 
25 the color image ^ 
Wh en printing a job from the computers 

.T^IW-P-*^ — 
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one job, the job is first transferred to the color MFP 
104 through the network 101, using a software driver 
running on the computers 102 and 103 as in Fig. 13. 
Here, numeral 1301 is a driver window shown on the 
5 displays of the computers 102 and 103, in which the 

setting items are as follows: numeral 1302 is a color 
printer selection column where selection of the color 
printer (color MFP 104) is performed, numeral 1303 is a 
monochrome printer selection column where selection of 

10 the monochrome printer (black/white MFP 105) is 

performed, numeral 1304 is a page setting column which 
selects the output pages in a job, numeral 1305 is a 
copy number setting column which designates the number 
of copies, numeral 1306 is a job color mode column 

15 which instructs the separation of color and black/white 
images for jobs where color coexist with black/white, 
numeral 1307 is an OK key which starts the printing, 
numeral 1308 is a cancel key which abandons the 
printing and numeral 1309 is a property key which 

20 performs additional detailed settings. 

Here, the job color mode column 1306 is capable of 
selecting one mode among automatic separation, manual 
separation, all color pages or all black/white pages. 
In the case of manual separation, for each page, the 

25 user can select from which MFP (color MFP 104 or 
black/white MFP 105) to discharge. 

TAutoi^tic~separation_^f jobs and judgment between 
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color and black/white) 

In the following, the automatic separation will be 
explained using Fig. 14. When the OK key 1307 is 
pressed in the driver window 1301, the driver on the 
5 computer 103 sends the information indicating that the 
job has coexisting color pages and black/white pages 
and the print job to both of the color MFP 104 and the 
black/white MFP 105, through the computer (server) 102. 
In the case of the automatic separation, since it is 

10 not possible at this time to judge which pages are 

black/white pages, the job content for all pages are 
sent to each of the color MFP 104 and the black/white 
MFP 105 (i.e., the identical data content are 
transmitted to both). The sequence by which the color 

15 pages and the black/white pages are sent can be in the 
order of the color MFP then the black/white MFP with a 
time offset, or it is indifferent to send them 
simultaneously to both MFP ' s . Further, if the mode 
selected in the column 1306 of the display shown in 

20 Fig. 13 is the manual separation, the computer 103, 
transmits only color data to the MFP 104 and only 
black/white data to the MFP 105, through the server 
102. 

Further, the black/white MFP, when receiving the 
25 information indicating that color pages and black/white 
pages coexist in the job, does not start printing 
immediately~but--awa-its- _the_setting of the color pages 
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described hereafter . 

Then if the job is set to the automatic separation 
(Auto Separation) (step 1401), the setting content of 
the sampling cycle is sent to the color MFP 104 (step 
1402). However, the setting of the sampling cycle is 
performed in advance in the detailed settings window 
called with the property key 1309 on the display shown 
in Fig. 13. Regarding the sampling cycle, by sampling 
with a ratio of one point per 100 pixels x 100 lines, 
the sampling time is complete in 1/10000, for a 400dpi 
image, considering sampling with a lattice unit of 0.25 
inch (= 6.35mm) cycle, even of a letter size (11" x 
8.5") sheet, if close to 1500 point, judging between 
color and black/white is possible to some degree. In 
the case the images is still difficult to judge, the 
sampling cycle can be set to a finer value, or the job 
color mode column 1306 can be set to the manual 
separation (Manual Separation) and manually set which 
pages are in color and which are in black/white, in 
advance, in the detailed setting window. 

Then the PDL unit 205 of the color MFP 104 which 
received the job and the sampling cycle performs 
successively from the front page successive raster 
image processing (RIP), and after the RIP, the images 
are stored for each page unit and for each color 
component (CMYK) in the semiconductor memory 605. The 
CPU~603^then-4udges whether the stored images are in 
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color or in black/white (step 1403). The judgment: is 
performed by assessing the presence or the absence of 
components other than black (K) (CMY components ) for 
each sample point in the semiconductor memory 605 
5 (steps 1404 and 1405). While doing so, to increase the 

processing speed, if a color ( CMY ) component is present 
in a single sampling point of the page, since the page 
is a color image, the judgment between color and 
black/white is interrupted at that point in time and 

10 the page is processed as a color page inside the color 
MFP 104. At this time, the possibility exists, to 
reprint the job, so the page number information of the 
page, together with the information that the page is a 
color page is used to notify the server 102 through the 

15 network 101 (step 1409). Then the page is color 

printed at the color MFP 104 (step 1410). Further, the 
server 102 records and manages each page number 
information to be able to output at any time in 
response to re-outputting request from an user. 

20 In the step 1405, if the color (CMY) components do 

not exist even for a single point in the sampling 
points in the page, the page is to be processed by the 
black/white MFP 105 as a black/white page, and the page 
number information together with the information 

25 indicating that the page is the black/white page are 
used to notify the server 102 and the black/white MFP 
105 , through— the— network_lj01_( step 1411 ) . 
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The black/white MFP 105 which received 
notification in the step 1411 awaits the beginning of 
printing until the color pages printed by the color MFP 

104 are set in the inserter 1203 of the finisher 209. 
5 Thus, the image formation processing performed by the 

color MFP 104 begins in response to the reception of 
the job data from the computer 103, whereas the image 
formation processing performed by the black/white MFP 

105 does not begin even when receiving the information 
10 about each page or the like from the color MFP 104, but 

begins in response to the setting of the sheets in the 
inserter 1203 of the black/white MFP 105. This 
eliminates the possibility that the black/white MFP 105 
is occupied, due to a careless start of the image 

15 formation processing of the job, regardless of the fact 
that there is no user for the job on the black/white 
MFP 105 side, and avoids any hinderance in the event 
other users may use the black/white MFP 105. 

The job is repeated until the last page from a 

20 step 1403 to a step 1406 and from a step 1409 to a step 
1411, and finished (step 1413) by the MFP 104, as long 
as the interruption by job cancel is not inserted. 

In the step 1401, if it is judged that the 
automatic separation is not set, that is, if it is 

25 judged that the manual separation is set, the computer 
(server) 102 receives information of whether each page 
is~~in~~coror~or- i-n- black/white from the driver and 
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responds by instructing to the color MFP 104 to print 
the color pages and by instructing to the black/white 
MFP 105 to print the black/white pages (step 1407). 
Then the color MFP 104 starts the color printing of the 
5 color pages and the black/white MFP 105 holds the start 
of the printing until the color pages printed by the 
color MFP 104 are set in the inserter 1203 of the 
finisher 209. 

Thus, in response to whether the mode set by the 

10 user in the column 1306 shown on the display of Fig. 13 
is the automatic separation setting or the manual 
separation setting, the data transmission method to 
each MFP (MFP ! s 104 and 105) is differentiated. This 
allows processing according to the user's need to be 

15 realized. 

For example, when the job involves only a small 
number of pages, the user can easily designate the 
color or black/white pages, such that, if the user 
selects the manual separation setting at a control 

20 unit, only color data will be transmitted to the MFP 
105, only color data will be transmitted to the color 
MFP 104 and only black/white data will be transmitted 
to the black/white MFP 105, from the computer 103, 
through the server 102. This allows to keep low 

25 network traffics, relieve the overall system load and 
improve efficiency. 

~Orr~the~~other— hand,- £or_jpbs_involving a large 
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number of pages, it is difficult for the user to 
determine and designate for each page whether to use 
color data or black/white data, such that, if the 
automatic separation setting is selected at the control 
5 unit, the data with the identical content (data in 
which color pages and b;ack/white pages coexist) is 
transmitted to both the color MFP 104 and the 
black/white MFP 105 through the server 102. This 
allows to relieve the load over the user and besides, 

10 also in this case, in the end, since the operations 
that the user is required to perform in the manual 
selection setting such as page designation or the like 
can be omitted, the overall processing time required to 
complete the mixed page processing mentioned hereafter 

15 can be shortened for the equivalent amount of time. 

Further, in the above-mentioned explanation, the 
explanation is given when the rasterizing is performed 
sequentially for each page but it is indifferent to 
temporarily RIP develop an entire job in the high 

20 capacity memory (HDD) 604 and sequentially read back 
and judge each page or several pages in the 
semiconductor memory 605. 

This allows color pages to be printed by the color 
MFP 104 and the black/white pages to be printed by the 

25 black/white MFP 105 from jobs where color pages and 
black/white pages coexist. 
(~Automa-tic~mixing__of__jobs ) 
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In the following, the assembling process of the 
separately outputted color and black/white jobs will be 
explained. This operation will be named a mixing. 
Since the judgment of whether the pages are in color or 
5 black/white is already performed in the color MFP 104, 
the black/white MFP 105 need not judge again. 
Therefore, the black/white MFP 105 RIP develops and 
prints only the pages notified in the step 1411 of Fig. 
14. 

10 In this case, as shown in Fig. 15, a sheaf of 

color pages 1501 printed by the user with the color MFP 
104 is set in the inserter 1203 installed on the 
black/white MFP 105. Here, the sheaf of color sheets 
1501 set in the inserter 1203 corresponds to the page 

15 numbers notified in the step 1409 of Fig. 14. 

Fig. 16 is a flow chart showing the automatic 
mixing processing by the black/white MFP 105. First, 
the MFP 105 waits until the sheaf of color pages is set 
in the inserter 1203 (step 1601). If the sheaf of 

20 color pages is set, sequentially from the front page, 

it is judged whether the page is a black/white page or 
not sa notified in the step 1411 and if it is a 
black/white page, the black/white page is processed by 
the RIP development (step 1605), processed by 

25 black/white printing (step 1406) and discharged in the 
face-down configuration to the tray. In the case it is 
j udgedf that^tl^page^is-not^the_^lac^ page , that 
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is, in the case it is judged that the page is a color 
page, one page is fed from the uppermost part of the 
sheaf of color pages 1501 in the inserter 1203 (step 
1603) and discharged in the face-down configuration to 
5 the tray. This process is repeated until the last page 
for each page (step 1607). By repeating this process 
until the end of job, a sheaf of job 1503 in which 
color pages and black/white pages are mixed is 
discharged to the tray. By using the page number 
10 information or the like notified by the color MFP 104, 
the above allows the control of the timing between the 
image forming processing by the black/white MFP 105 and 
the timing of the sheet feeding from the inserter unit 
1203. 

15 (Explanations of network utility software) 

The utility software which runs on the computers 
103 and 102 will be explained. A standardized database 
called MIB (Management Information Base) is built in 
the network interface parts (NIC unit 204 and PDL unit 

20 205) of the MFP 1 s 104 and 105 and by communicating with 
the computers on the network through a network 
management protocol called SNMP (Simple Network 
Management Protocol), the MFP's 104 and 105 to begin 
with, scanners, printers, faxes or the like connected 

25 to the network can be managed. 

On the other hand, software programs called 

~ utiTities— are -running, qn^ jbhe computers 103 and 102, and 
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by using the MIB with the above-mentioned SNMP through 
the network, the needed information can be exchanged. 

For example, information about the MFP 1 s 104 and 
105 connected to the user network can be identified on 
the computers 102 and 103, such as detecting whether 
the finisher 209 is connected or not as equipment 
information of the MFP 1 s 104 and 105, detecting whether 
printing is currently possible or not as status 
information, recording, changing or identifying the 
names or the localizations of the MFP 1 s 104 and 105, 
and so on. Further, restriction the reading/writing of 
the information can be provided by distinguishing the 
server 102 and the client 103. 

Therefore, by using the function, the user can 
access all sort of information such as the equipment 
information of the MFP 1 s 104 and 105, the status of the 
apparatus, the setting of the network, the position of 
the job, the management and control of the user 
environment and the like. 
( Explanations of GUI ) 

In the following, the graphic screen of a utility 
software called GUI (Graphical User Interface) which 
runs on the computers 103 and 102 will be explained 
using Fig. 17. When running an utility software on the 
computers 103 and 102, a graphic screen such as the one 
in Fig. 17 is shown. Here, numeral 1701 is a window, 
numeral r72'0~~i~s~~a— e-u-r-sor_which when clicked with a 
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mouse opens another window or switched to the next 
status . 

Numeral 1702 is called a title bar and is used to 
show the level or the title of the current window. 
5 Each numeral from 1703 to 1707 is called a tab and is 
arranged according to its type, allowing to watch or 
select necessary information. 

Here, the numeral 1703 is called a device tab and 
allows to know the presence of the device and its 
10 outline. Bit map images such as numerals 1708 and 1709 
showing the MFP 1 s 104 and 105 are in the device tab and 
messages 1710 and 1711 show what states of the MFP's 
are. A mechanism consisting in watching a status tab 
1704 allows to know the details of the states of the 
15 apparatus. Then numeral 1705 is a queue tab and allows 
to inquire and know the states of the jobs queued in 
each apparatus or how crowded the devices are. 

Then a config tab 1706 allows to know the 
equipment information such as which functions the 
20 installed finisher has. For examples of such 

information are: a finisher is installed on the MFP 105 
and functions possessed by the finisher are stapler, 
saddle stitcher, folding apparatus, punching apparatus, 
inserter, a paper deck is installed that can receive up 
25 to 5000 sheets and what the remaining quantity of the 
sheets; a unit to process both sides is installed, and 



A setup tab 1707 allows to know network setting 
information of the apparatus. 
( Production of multiple copies ) 

When outputting multiple copies according to the 
above-mentioned method, all the color pages after the 
RIP development are stored in the high capacity memory 
604, and, for example, in the case three copies of a 
job from page 1 to page 10 in which pages 1, 3, 5, 7 
and 8 are in color have to be produced, a signal is 
sent in the order (1,3,5,7,8), (1,3,5,7,8) and 
(1,3,5,7,8) from the PDL unit 205 to the printer unit 
208 of the color MFP 104, to produce the sheaf of color 
prints 1501 in this order. Then the user sets the 
sheaf to the inserter 1203. 

Then when printing with the black/white MFP 105, 
pages 2, 4, 6, 9 and 10 are RIP developed and 
similarly, the developed data of the pages is stored in 
the high capacity memory 604 of the black/white MFP 
105. By following the order (2,4,6,9,10), (2,4,6,9,10) 
and (2,4,6,9,10), developing, printing, and paper- 
feeding one by one from the sheaf 1501 set in the 
inserter 1203 according to the timing of the color 
pages, three sets of sheaf made of pages 1 to 10 are 
made. By discharging following the order, a bind 
processes such as stapler 1005 or saddle stitcher 1007 
can be applied to each set in the finisher 209. 

AdditionariyT^ in -the— above-mentioned example of 
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embodiment, page mixing is performed by judging whether 
the pages are in color or black/white with the color 
MFP 104 and utilizing the inserter connected to the 
black/white MFP 105, but it is indifferent to invert. 
5 That is, a structure where the page mixing is performed 
by judging whether the pages are in color or 
black/white with the black/white MFP 105, notifying the 
color MFP 104 and the server 102 with the page number 
information together with information showing that the 
10 page is a color page, and utilizing the inserter 

connected to the color MFP 104 will provide the same 
result . 

Also in this case, the image formation processing 
with the color MFP 104 is held until the sheets 

15 processed for the image formation by the black/ white 
MFP 105 is set by the user in the inserter for the 
color MFP 104, and when the originals are set in the 
inserter for the MFP 104, based on the page number 
information or the like received from the black/white 

20 MFP 105, the timing of the image formation processing 
by the color MFP 104 and the timing of the sheet- 
feeding from the inserter is controlled. For example, 
if the page is a color page then it is print processed 
and the print processed sheet is discharged to the 

25 tray, if the page is a black/white page then the sheet 
is fed from the inserter and discharged to the tray. 
™And~ this— proeess~is,performed for each page until the 
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last page. 

[ Another embodiment ] 

In the above-mentioned embodiment, the explanation 
was given for the structure which performs the mixing 
5 using the finisher connected to the black/white MFP 105 
or the color MFP 104, but mixing the sheaf of sheets 
printed by each of the color MFP 104 and the 
black/white MFP 105 using a finisher not connected to 
either MFP 1 s allows the simultaneous operation of the 

10 color MFP 104 and the black/white MFP 105, such that 
the time a job occupies the MFP T s can be shortened. 

A computer 1801 controlling finishers 1807 and 
1808 is connected to the network 101 as in Fig. 18. 
When the server computer 102 receives jobs from the 

15 client computer 103 in which color pages and 

black/white pages coexist, it sends the jobs to the MFP 
104 and the MFP 105 as mentioned before. Then the MFP 
104 prints the color pages while sending the color page 
number information to the computer 1801. In addition, 

20 the MFP 105 prints the black/white pages while sending 
the black/white page number information to the computer 
1801. Based on the information, the computer 1801 
determines and shows on the display which sheets 
printed by the MFP 1 s should be set in each of the 

25 finishers 1807 and 1808. Then according to the 

display, the user sets the outputted prints in the 
iriser r ter~~of~ each— of — the— f inishers . Fig. 18 shows the 
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status when the computer 1801 determined to set the 
sheets outputted by the color MFP 104 in an inserter 
1809 of the finisher 1807, and to set the sheets 
outputted by the black/white MFP 105 in an inserter 
5 1810 of the finisher 1808. The computer 1801 paper- 
feeds from each of the inserters with a timing based on 
each information about the color pages or the 
black/white pages received from the MFP's. The result 
is the discharge of mixed sheets 1805 to a stacker 
10 1806. 

Also, using an inserter with multiple stages, if 
the computer 1801 instructs which job in a stacker 1811 
to set to which stage of the inserter, the extension 
extends further. 

15 As explained above, according to the present 

embodiment, an image formation of the color pages 
inside the job is performed by the MFP 104 and an image 
formation of the black/white page is performed by the 
black/white MFP 105, each sheet separated and processed 

20 for the image formation by the color MFP 104 and the 

MFP 105 is mixed to restore the page order of the jobs 
such that in the case a job containing the color pages 
and the black/white pages has to be processed for the 
image formation, without a complicated setting, the 

25 image formation can be performed by the color MFP 104 

for the color pages and the black/white MFP 105 for the 
bTack/whi t-e-pages.,. _and the pages separated between the 



color MFP 104 and the black/white MFP 105 for 
processing of the image formation are produced, sorted 
automatically in the original page order. Thus, an 
easy operations allow to exploit the positive aspects 
of each of the color MFP 104 and the black/white MFP 
105, and contributes to the improvement of the 
productivity when processing the image formation of 
jobs including color pages and black/white pages. 

Moreover, it is evident that realization can be 
achieved by supplying to either the system or the 
apparatus, the storage medium on which the program code 
of the software which realizes functions in the above- 
mentioned embodiment (for example, job separation 
processing shown in flow chart of Fig. 14, mixing 
processing shown in flow chart of Fig. 16, related 
processing and the like) is recorded, and the computer 
(or CPU or MPU) of the system or the apparatus reads 
and executes the program stored inside the storage 
media. 

In this case, it is the program code itself read 
from the storage media which is to realize the 
functions of the above-mentioned embodiment and it is 
the storage media which recorded the program code which 
is to constitute the current invention. 

The storage media used to provide the program code 
are, for example, floppy disks, hard disks, optical 
^l^l^^magneto-opticaLdisks, CD-ROM f s , CD-R 1 s , 



- 36 - 



magnetic tapes, non-volatile memory cards, ROM and the 
like. 

Also, it is evident that included are the cases 
where the realization of the functions of the above- 
5 mentioned embodiment can be achieved not only by 

executing the program read from the storage media with 
the computer, but also by the OS (Operating System) or 
the like operating on the computers, based on the 
instructions of the program code, performing part of, 
10 or all of the actual processing, and that the 

processing allows the realization of the functions of 
the above-mentioned embodiment. 

Further, it is evident that included are the cases 
where, after the program code read from the storage 
15 media is written to the memory equipping the extension 
board of the computer or equipping the function 
extension unit connected to the computer, based on the 
instructions of the program codes, the CPU equipping 
the extension board or the function extension unit 
20 performs part of, or all of the actual processing, and 
that the processing allows the realization of the 
functions of the above-mentioned embodiment. 

In addition, it is evident that, although in the 
embodiment the explanation is given for examples which 
25 adopt the electrophotographic system performed by 

lasers as the printing mechanism part, without 
~~ restricting— to- i-t-,~anyL_other^^rinting method may be 
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adopted (e.g., LED printer, thermal transfer printer, 
Inkjet printer or the like). 
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